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(54) MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To impart a specific skew angle to 
permanent magnet poles on the rotor side of a motor, while 
avoiding complexity of working and increase of kinds of 
components. 

SOLUTION: A motor consists of a rotor 3 and a stator 4. The rotor 
3 is fitted and locked to a rotor shaft 2, and consists of divided 
rotor parts 3a, 3b wherein a plurality of permanent magnets 32 are 
arranged at equal pitch angles in the peripheral direction. An 
engaging means 22 on the rotor shaft side is constituted as a 
stripe which is fitted in common to a positioning part 33 of both of 
the rotor parts 3a, 3b. The positioning part 33 of each lamination 
steel plate of the rotor parts 3a, 3b is formed by shifting 1/2 of a 
skew angle to the magnetic pole center of an arbitrary permanent 
magnet 32. A steel plate 30a for the rotor part 3a and a steel plate 
30b for the rotor part 3b are fitted to an engaging means of the 
rotor shaft, in such a manner that the surface and the back are 
mutually opposite to each other. As a result, an expected skew 
angle is formed between both of the rotor parts 3a and 3b. 




http://www1 9.ipdl.inpit.go.jp/PA1/result/detail/main/wAAAwwaOafDA41 1 01 8339P4.htm 



CP 

09b*mhot (j p) (12) & l^j i& !^ & $g (a) mmmmmm 

1-18339 



(43)&BBB ¥J5£11*P(1999) 1£22B 



(51)Int.a 6 




FI 




H0 2K 1/28 




H02K 


1/28 A 


1/27 


50 1 




1/27 5 0 1 M 








wumam fd (isi) 




fc«¥9- 185993 


(71)fflgA 


000100768 










(22)fflWH 


¥$9^(1997) 6 J127B 




S«liftft*SrP»#HrS*10#«S 






(72)^9i# 










^K^Tff^*n*ffil0#ifi 














C7»flWW 
























(74)ftHA 





(54) im<om] 



(57) mm 

ami isaxomut, m&smsnomm^mts:^ 

fiTEta*n*2^1(Stlftn-*ai5 3 a, 3 bfr&ft 

•JOflte^S 2 2 tt N ■ SSB-^BP 3 a , 3 b <Dffig?£J6 
»3 3lC«fflteKft-r*l*fcU D-*a53a, 3b 
0O^K*i6gP3 3&, ffijfcflDjfc&fflK 
3 2®SBKtfi^fcJfUTX*a-ft©l/2-r&LT}g 
$LT, n-#aS3afflO§WR3 0afcP-*BP3bffl 

«f«^®fc«^-r« C fcT?, Wn-^gp 3a, 3 b ffl 




(2) 



WlrW 1 1 - 1 8 3 3 9 



1 ft tf ft 2 n - * 8l3£-g-ty?tgc<D n-^au^easn- 
WKJKSfiWPotf^ & 0 fi^ffi*. P / 2 Sfc «fc& 

#^<DWia«©5-e, «»$^TMfamiD-^gR 
[MsR«2] MiHms^ae^, MfBX:r-£<7)xn 

*©^SSc* n £ LT, 0 < 0 ^ P / 4 ©IBHT?«, 
0= { (n/2) + (1/4) } XS, 
P/4<0^P/2 CDfEHTfci, 
0= (P/2) - { (n/2) + (1/4) } XS, 

icmhftc tmmttmm. i tafco^-^o 

jftOfflHRfcnfcLT, O<0^P/4©?SBT*H\ 

0= {n+ (1/2) } XS. 

P/4<9<P/2©ISHT?a, 

0= (P/2) - {n+ (1/2) } XS, 

[fWPIfflftSSBJI] 
[000 1] 

[0 0 0 2] 



[0 0 0 3] ^etT\ Ctlfcftt)**»i:LTx n-* 

*\ sfesv^aw^FifttaaR (««M:Lfcfe<9?-2 

o) {c^fJLfen-^g^ 5Wen-#i^7hJ!B 

OSfOKfcfeV^*7?»i:LTx WWBB6 3-1 4 06 
4 5 -ff&lgfc BBwOfiai^* U . Z. Wtt, h U 7 

[0 0 0 4] 

tt, 'ffifSo^-JdtoHW**-) xax^^/y (PL 

+■ 7 h fllOflte^Hftv *ttfc«#-r 5 n - #M©ffi« 
[0 0 0 5RC^ 2#fiJLfcfglRt/m2P-£g[! 

****f«ii^ gi5ssp n a ait^&-rfc46{c. ana 
a^Hfc x^7-i->ia^o^a^ttxtt^»n©^ 

V^) fcJ&fltrSiMHM&SfeiiK n-^v-+7hcDiP 
[0 0 0 6] gfc. COJ:5*n-*J/-v7K5inXO 

[00073 tc-p, lraioa»{tatfgp n n p 

[0 0 0 8] *%9Jtt, ±IBX*a-ft<D^fc 



(3) 



#SFF 1 1 - 1 8 3 3 9 



[0 0 0 9] Hfc. *58Wtt, ±IEX^-ft®##fc 
[0 0 10] 

t» i atf» 2 n-*is*^trt«ROB-#aj^6a:* 

*0«KiiRFfc3ffitf, MlEB-£©Jg i n-^S^2n 

te*a**ffi*¥»*#u mmm i at;* 2 a-^ap 

IBM*, h0flte#ate#d*"*ffi 
B»i&as*s tMBjJ^W5©KRlJ y P k L 

T, ffi*j®fufBiffiS*f gP^D^ 6 0 Sfcfi*. P / 2 

mimrct^mmvminm 0 -ft> Ltdmic&i&z 

ft, S-^OMfBm*©^^, 3»i2ftTMiBin b-£ 
WAT 2 n-^»*«(Sf «dSfcj4 N 

[0 0 11] $fc, ±fB^2 0B95*Ji^-r«fc», M 

s , 0 %&tsm&<D#fr mitnzmviBm ntb 

T, O<0£P/4©1BHW& 0= { (n/2) + 
(1/4) } XS, Xttx P/4<0;SP/2cDfEHT 

ttx 0= (P/2) - { (n/2) + (1/4) } x 

[0 0 12] ±jESf3 0@»*^K , r3fc4&, m 

S , 0*-&trS»OEfJ^6atfti*ffilto(g»*n fc L 
T, O<0^P/4CDffiH?\ 0= {n+ (1/2) } 
XS, Xtt, P/4<0<P/2OS6HT\ 0= (p/ 
2) - {n+ (1/2) } XS, fc«£Lfc**tf«& 

ft£o 

[00 13] 

ntawu, B-^^^7ho^io^#g(c«^-r 

**» cftteiD, 0lRO ; ^2B-^gpo^%fl|^ 



[0 0 14] gfc, W*f2fcfElS®*j&THi, m^ft 
«0£0= { (n/2) + (1/4) } XS, xae = 

(P/2) - { (n/2) + (1/4) } 
£T\ SatKftfcJ;>>S?iatf»2D-^0|HIfc^jSS 

wo^ti^fntea^-r* i xb >y h fc i ^m^m^r-m 
[oo 1 5] tit, m^m^mmom^x^ mmn 

S0£0= {n+ (1/2) } XS, XltB= (P/ 
2) - {n+ (1/2) } xsmctf, 

1 Stf IB 2 B-*0|HteJg«*ti*^a-ft 

ftfcfMrr § 2 xb y h 1 1 m^om^-t^t^ h>v 

•etSo LftA^T, co«ate±ti«, ±fa©»c 
ina.T\ t-#oh7i/^jgjft©t,5 i oo^ifftiaE* 

t mm*<m? s c i: * « , 

[0 0 16] 

k, H 1 KWSifllffHv H2fiOW8WfWfffi*^-J:"5 
~>^7h2±te@i3±J6«^2tl, SiC^MlSI-^M^ 

memm (xmBtimtcts^'CBM) (Dmsmmmz 1 
t*n€ti7mffi5 3 2 tf^t; ? ^ftfiTsas^tife^ 

iatf»2D-#»3a. 3 b <£<T, f4»M«%^iJ 
0»giJ^F^#-r) i»64«a-^3t ^-X 1 Otc 

^n, w^iftt*»a»bfc«i>4ofc N «&4O0x 

2i:^c0^L, «ffiffiB*tta-r« 4 Hi 

xr-^^4 oommcmmt^jvxy^, 21 

*m?o $fcx 02fCfe^T, «1 B-^@P3 a«©7l< 



(4) 



#M¥ 1 1-18 3 3 9 



[0 0 17] CO±3fc#Wi«tifct-^fc43V^ n 
-*3/ir7b2a, D-^30»lD-^»3ai»2 
D-^gP3 b kfc^?n/Sffl«fct5J6«3 3 t^HBfcftc 
^t«fl^¥a2 2**t«„ CO^KfeVT, n- 

*U ftfr^fi 2 2 HU 0-^^t7h2 ©ME<&-Wfc 

«c&iftte¥ff fcSiKLfc i *©+-«2 3 fctfte^s* 

U cnP,«®SWi, R»€2 l©*-«2 3te«£ 
U K^«2 l®ia&±»fcfcfe*lltofci:«ttTV>S. 
n-£3<9|llRt;ft2H-£g|3 3 a, 3btt,*tl^P 

[0 0 18] H3K«SID«wf M<D«30 

»OP3JgBfffflOifrj&7L3 4*»J«*tlx M?L3 4<DJj|ffi 
te«K«*«^-p, n-^r^7h 2M©«##©£: L 

P (*3ft8KPttfcfeV^T6 0* ) £. LTv tr.y^5*P 
CO 1/2 (3 0° ) £ffi&oO£jBX.£IBH®AA (0 
<0<P/2) £ttr&Lfe{Mte#j*;*ftS 0 
[0 0 19] *LT\ CO«fc54ffi«t^-*3 3&J£ 
j£2tifc§^cDS?ffi3 oo^ WiJnTlgl n-£ 
ffi3aO«M^«#IA1-«MHS3 0a (HO^fflUc^ 
WTCOtt»*fiK«i:"ra) t^2D-^BP3bcD« 

f) o C©J;5fc*-»3 3©ffl«%-&t)-&TS«iS»iai 
LT, «fRl^CQMfi3 0 a©P» 1 att, *-»3 3 

ic$tLTmm®r)j3mze P . *iRjt©»K3 obopa 

BP 3 1 btt, *-»3 3fc*rbTSB»ff-®U*l<ilK:e R 
^VJ-ftlfeffi«te4Sft«), <W>A F , A R cDftfftfi 
«, 0 F + 0 R tft§o C©Hw1"SJ|g»0*ds 0£ 

W3 0 bOTO3 1 btt, S|RlS<iDttK3 0 a ©Kg 
f 3Hg|3 3 1 ateifi<fti3, a«J©Ha5H±fl!)BB«l» 

a, p-2fltm sv^«i*iftfcB8^aiHiaj3 ' 

la', 3 1 b|fl±04tft*?»htf, «&Wtt?2 0 
[0 0 2 0] &*» % *JHHfc«5V>-C, »f3£ft*e*p/ 



5ti«*^fiHK<o?$aiffltatR3 otejgi«*n«tt?L3 

[00 21] Bf^fiesofcifivvhjftfittb 
+-»3 3©ffin*^t3-erTaKa»iRi*?»E3o 

0««3 0 a©fflgfl3 1 att, *-J*3 3 foMLXm 

9m*)xmce F , mm vmm o b©Hgi53 1 b 

tts *H* 3 3tetfLTB»H3i>#foKe R Wftlft 
ffiBfcft^c C«H^-r*3g«0*#. 8*0fc3fivv^ 

?ft^atcssLT^sfcJ6, miP\%<Dmu3Qb<Dm 

1 btt N SlRli*<D$i«3 0 aOS«]©ro3 1 at 
iS<ftD, flSH8P3 1 a, 3 1 bOftTfclSrs, 
$2 et%% 0 

[0022] m5izz*3.~ftiM2 e tm&ftmeivm 
^ti§x^i-^2 eat, wsfta0 = p/4^«^ 

[0 0 2 3] tC5T\ t-SrOWl^iga&fci, «^<D 

[0024] a^^h;^ai>Tfti5*iSh;W 

®2On-^0P3a, 3 bfCO^T, fnftlXf-^ 
4CDlXn-y hfciaif^t« 0 CfOAdfc, 1 

d-^rgP3a, 3 b«X*a-M2 0%, 

im}m2u-$u3 a, sbt^-n^ti^tsh^ 
•pt, x*a-M2 0, x«p-2 e^mmnx^x 

ftt>-6v 0*O<eSP/4©IBHn?«Bir*»&tt, 

20= (2n+l) X (S/2) . . . (i) 

Sfe, 0^P/4<0<P/2<7)«gHl?KS-r§«^ 

P-20= (2n + l) x (S/2) • • • (2) 



(5) 



ISHPF 1 1 - 1 8 3 3 9 



0= { (n/2) +1/4} XS 
(2) 5£®S£H\ 

0= (P/2) - { (n/2) + (1/4) } XS 

[00 2 5] I3&&fc, Xf-^4©Xn7 Mfy^S 
= 10°, D^3©W7fP = 60' . fg|fcn = 

0 = 2. 5° SOP 2 7. 5° 

Co o 2 6] h/i/*y y 7;i/*«*fc-r*»frx 

CCh^Ita, J|iatf»2<DD-*»3 a, 3b 

t)*, 0*o<e^p/4o«HT?ia«-r«*^tt^ 

2 0= (2n+l) XS • • • (3) 

e%p/4<e<p/2oieH'x?R^s»& 

P-26= (2n+l) XS • • • (4) 
tLTs 0**465 (3) SCf^S, 
0= (n/2) XS 
(4) 

0= (P/2) - (n/2) XS 
[0 0 2 7] -5 Xf— #4©.Xn>y htfy^ 

fis = io\ n-?3«t;7fftSP = 6 0 t , 

0° £&-=>T> XD>yh!f7fMS = 10' a-3W 

3 bc9t&fr»Srf £«3 O^m-OHTf^UXfJ^ 
§RTtg&l»B©t>©tU n-jr^7h2©^-l 
2 3feffin-^gl?3 a, 3 bfclWfiftlifeCii: 

2 2 3 oinio*»lft«»w-* C £ L 

[0 0 2 9] tC5T\ ±K£gSBBJB©fe<£>T»tt, * 

teHSf^<. n-**2$HMi:LT*lRtfl&2n- 
£g|$ 3 a , 3 b LtV3 *fV #?SB®JIS 

[0 0 3 0] H6tt> n-#*3iMWLfeflaB*^o 
COJKIR'Ptt, 3-ocDD-^S|5©a^. 2oOn-£gp 
**SS^O«*^SIffl*tl^lll 1 Rtf» 2 CDP-^gfS 3 



a, 3b£U flfi0 1"30a-*aP3cKr3V^T^ H 
lX&i^2©n-£g|33 a, 3 bt^lTMEO^a 

^gP3 ctt, 0© (a) fc^\fc5fc, 
-?§3a, 3 b O^f ftfrfi-MteEH-f S C fc fetf * 
5U BO (b) K*rJ:5^ If iatf!t2n-2g& 
3a, 3bOHte«*atrJ:5fcEflW*!:i:feT?* 

[0 0 3 1] *fc, H7tt, P-**4$MMl/fcJB»* 
^f-o C0J$BT»M\ 4OC0n-£g|5cD3l5. 2 0fo 
©P-£g|53a, 3 bfttPo-irf3 a ' , 3 b' %Z 

ft?^&w<nmmmmi£*irm 1 aif n 2 cdp-# 

gP£LT#§J&LTV>£o iliWHIi, HO (a) fc^t 

.tat, »io^*a"r»iRtf»2o-^aj3a, 3 

btm2<Dtt*%:tmiRZ?m2<DU-t!ffl3 a' , 3 
b' OiB*«^ifttel»i&t)ti:KE«LTfeJ:v^u HO 
(b) t^tJ;9fc, -#©#*2M-fSl&tfi&2n-- 
£g|$3a, 3 bOIBtx flWO»On-*aJ3 a* , 3 
b' £«&&t?tt#ftIBg£LTfeJ;v>U HO (c) 
KSWJ:3tex -t+l^ti©JW)B-#B|53a, 3 a' 3 

b, 3 b' *wsifttea:v^jtv>Kia«UTfe«fev\ 

[0 0 3 2] ±K0±3ten-**5Bc£$MWi,;te» 
^ ^ftKOJBJIRK-fc^Tfcs #fiJitfcD4 N &l^MlO 

oatofcfflJfcSCfcff-CfcSjaa, p-££2##jLfc 

fits fllO*fOP-#g|33 a, 3btWT 

n^>?>;l^£fgM£-£3X*a-^ fficon- 
2g|33 cfcOV^Tttx P-£g&3 aX&P-:S?g|53b£ 
<Z>H«T»f3StlS Wl^U y77l^«*#5X*a-- 
ftfci-SHJg, i&SWi, B7 (a) *#B8LT, ffH 
<Dft<DP-£g&3 a, 3 bacf»2©Jt<Dn-^SP3 
a' , 3 b' 

fcft-S-rSKSfcfSfcfcfcfc:, JglOftOP-£g&3 
a£f?2 0ft£>P-£gB3 a' fttfJB 1 Oft<9P-*g|5 
3 b tH2cDWOP-^gP3 b' ©M»<: Wl/^r U y 7 s 

[0 0 3 3] «±®#Hffl0g||-ett. #SOilOlfi 
0*filP^(cMilt-§?L3 1 AtLfcfefD-efeSo * 

»c«^.5o zvLtmmmh, 



(6) 



11-18 3 3 



[0 0 3 4] #te, H9tt±E*«J^fc»LTffi!IR 
AtLftfeOT'Mo PL<«, P3ffMffiOWL3 4 

e>mmcmm#z>m*mm 3 A«?titv^„ 

2«9#&#@£ LT<D*-?f2 3 fctR^-rSfflHR* 
g|3i:LT<D2?fi3 3 A %*-2 2 fcfl-S-ffcltSHK^S 

n-# 3 ©0 1) Jh«>*— JB^Mffif fcrT *c fc#Tj**«fr 
!3T-&<, P— #3©fl®cJ£LTn-£S/*;7h2© 
*6*#fc, fflfi3 0O3ftES«lifW*© 
{c#|[Jt^So fcfc, c<OJ:3'teffilIifc«>ffl5*g$e3 3 

3 3 ® <k 3 te!tfi^#« LTftfffL 3 5 ©*|ffl«tfiff fct" 

[0 0 3 5] mmc, HI 0«±IH1IM?llfe2f LTffi 

4BIBO*»3 3BfcLfcfe©?35S <) PL<tt, ft* 
3 3 Btttf>i&?L3 4OJBffite-^<0lfy^T»^Stlfe 
Xy5^y^/1\3 4 Bft-fflHlf«W-ft< LrcjfMVB 

$&g|5fe±fa^ilfc(l«fCP-# SOWIfcJtLTn- 
a^isjf-rs©fcw?'ji:*§ 0 c®^»3 3 Bt^jsr 

[0 0 3 6] JW±. *^W**H»^l8KS-5#fflKb 
fefl^ *5SWttJ:n6oSIWjg||Wc|fi* t®T?ttft< , 



[0Bcoffi#&S#Ji] 

[Hi] *5M30»mSKHBfcfll*^-#oi|fBHT» 

[02] Hl^A-A^fffiHT&So 

[0 3 ] ±fE ; e-£ <Dm 1 Rtf» 2 0P-*8Pfl!>«£v£ 

s Lfe»&-p^-rttiiaiaTfaB«o 

[04] ±IBB*^tJ**JS*BTSftfllEfl*/h«<l»6 

[05] mMmm&*bw><D®mhK*a.-ft&<D 

[0 6 ] *58flB<OflfioHJIl0g!Bte:fl5« t-ZQtBl Rtf 

[07] *^oMfcftfi0HaWcff §^-^£7)^ l 
RtfJS 2 On-*ap©EMl*«*Wte* , rBiijaHT?* 

[08] ±fa#SW^t»LTii5««B|2<D^tt^^ 
S L fc JBHR&w t a*0SH0T-& 5 o 
[09] ±K*'SIJB^fc#bTffiflBly6»OJ^«*a 

h l fcmi^-r «<dsm0-£?* So 

[010] ±IE££«^fc:ttLTffiWfcfc»<DJBtt* 

[®#4>$iW] 

2 D-^t7F 

3 O-* 

3a, 3a' £ln-*a$ 
3b, 3b' ^2n-^@|3 
4 

2 2 (*#£gl) 

3 0 £6 (« 

3 1 Hffi GtfB£*ffi) 

3 1 A 7L (sra#si$) 
3 2 *#jke 

3 3 ({4»£i6gf0 
3 3 A ^® (ffiflKfcl&aO 
3 3 B ft* 



ffll 



•It. 
| i 
V *5 



